Abstract-According to the study of super-resolution range-gated system, we proposed an improved system with linear plus detects. And a range function is derived by considering the shot effect noise and dark current noise. The simulation shows that the improved system has a good range accuracy capability.
Introduction
Non-scanning imaging lidar is among the most popular development laser radar systems. The range-gated technology and device in the system have been very mature [1] . In the study of laser radar , range accuracy is an important indicator of appraising a laser radar system, so how to improve the range accuracy has become a very important issue that all researchers chasing for [2] . There are two range-gated laser radar systems which can achieve high range accuracy. The first one is centroid algorithm that 3D images can be derived from an sequence of 2D images [3] . Hower it costs a lot of time to calculate which slows down the 3D imaging speed. In 2007, French scientist Martin et al, presented a superresolution range-gated technique that only two 2D images are needed to create a 3D image which speeds up the calculation with a higher range accuracy [4] . Based on the superresolution system this paper presented an improved system which replace the constant plus of the receiver with linear plus ,and results show that it has a better SNR and range accuracy capability [5] . 
Range function of range-gated system with linear plus
The intensity of the image is:
We can get another intensity function in the same way, the delay time is
. The Sequence diagram of the pulse and gate during falling ramp is shown in figure 2 .
The width of the pulse which received by range gate is:
The intensity function can be written:
From equation (1)~ (7),we can get the range function:
While M is:
SNR and range accuracy
The differential coefficient of equation (9) can be written:
Then the range accuracy of the system is:
We only consider the first and second term approximately as the affection of other terms is small. Then the range accuracy of the linear plus system can be written: 
If the shot effect noise and dark current noise are independent, then the total noise of the system can be presented as: 
